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DETAILED ACTION 



Claim Rejections - 35 USC§103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, 5, 7, 9, 12, 13, 16-23, 47, 48, 50, 51, 53, 55, 58, 59, 62-69 and 76-91, are 
rejected under 35 U. SC. 103(a) as being unpatentable over Kaufman et al. (USPN 
5760781) in view of MacFarLane (USPN 5801666), hereinafter simply Kaufman and 
MacFarLane. 

2. In regard to claims 1, 47, Kaufman teaches a system and method of processing 
three-dimensional image data for a three-dimensional volumetric display having a 
plurality of display surfaces (pixels, voxels), the method comprising: generating three- 
dimensional image data, comprising (x,y,z) coordinate and color information, wherein the 
z-coordinate information represents image depth information; see col.2 lines 60-68, col.4 
lines 10-40, and storing the three dimensional image data at locations in a multiplanar 
(cubic frame buffer) frame buffer in accordance with the z-coordinate information, 
wherein each of said locations in said multiplanar frame buffer is associated with a 
corresponding pixel on one of said plurality of display surfaces (voxels are stored in 
cubic memory, voxel beam is preferably substantially parallel to cubic memory, then 
plurality of viewing rays are generated one for each pixel of the display screen). See col.6 
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lines 20-48, col.4 lines 1-20. Kaufman does not teach plurality of display surfaces. 
However, MacFarLane teaches plurality of display surfaces. Fig.2, col.4 lines 37-55. It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to incorporate three dimensional display of MacFarLane into the cubic frame 
buffer of Kaufman because a combination of three dimensional display and cubic frame 
buffer would provide an external focused source of electromagnetic radiation, which can 
be focus upon individual voxels. 

3. In regard to claims 2, 48, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the storing comprises: reading the z-coordinate 
information; scaling the z-coordinate information within a range corresponding to one or 
more display elements in the three-dimensional volumetric display upon which the three- 
dimensional image is to be displayed; and assigning memory locations in the multiplanar 
frame buffer for the three-dimensional image data based on the scaled z-coordinate 
information (distance between rays increase which read on scaling the z-coordinate 
information within a range). See col.8 lines 55-60. 

4. In regard to claims 4, 50, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the storing comprises storing image data having 
substantially identical z-coordinate information in memory locations of the frame buffer 
that are logically substantially proximate. See col. 6 lines 20-25. 

5. In regard to claims 5, 51, Kaufman teaches a system and method of displaying a 
three-dimensional image further comprising displaying an image on a display having 
addressable (x,y,z) coordinates. See col.6 lines 38-42. 
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6. In regard to claims 7, 53, Kaufman teaches a system and method of displaying a 
three-dimensional image further comprising displaying an image on a display having 
addressable (r, Y, and theta) coordinates (x,y,z.coordinates). See col.6 lines 38-42. 

7. In regard to claims 9, 55, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein storing comprises: providing a first memory at least as 
large as the frame buffer; filling the first memory with the three dimensional image data; 
and transmitting the contents of the first memory location to the frame buffer in a single 
operation. See col.6 lines 20-25. 

8. In regard to claims 12, 58, Kaufman teaches a system and method of displaying a 
three-dimensional image further comprising transmitting the three-dimensional image 
data to a display in accordance with the z-coordinate information. See col.6 lines 38-42. 

9. In regard to claims 13, 59, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the image data further comprises transparency 
information (translucency) and brightness information. See col.4 lines 32-40. 

10. In regard to claims 16, 62, Kaufman teaches a system and method of displaying a 
three-dimensional image further comprising displaying an image on a three dimensional 
volumetric display. See Fig. 3. 

11. In regard to claims 17, 63, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the three dimensional volumetric display comprises 
multiple planes upon which image data is displayed. See col. 15 lines 45-65 

12. In regard to claims 18, 64, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the three dimensional volumetric display comprises a 
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plurality of self-luminescent optical elements (every pixel on the screen having optical 
element associated with it). See col.2 lines 60-65. 

13. In regard to claims 19, 65, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the three dimensional volumetric display is a swept- 
volume display (volume projection image). See col.2 lines 60-67. 

14. In regard to claims 20, 66, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein generating comprises generating the three-dimensional 
image data with a personal computer. See col.l lines 35-37. 

15. In regard to claims 21 , 67, Kaufman teaches a system. and method of displaying a 
three-dimensional image wherein generating comprises converting data corresponding to 
a three-dimensional image into data corresponding to a plurality of two-dimensional 
cross-sectional images (slices of voxels data that are parallel) of the three-dimensional 
image. See col.2 lines 60-67. 

16. In regard to claims 22, 68, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein the generating comprises generating the three- 
dimensional image data using application program interface calls (using computer 
graphic system which has graphic programs). See col. 1 lines 30-34. 

17. In regard to claims 23, 69, Kaufman teaches a system and method of displaying a 
three-dimensional image wherein generating comprises generating data indicating a 
plurality of geometric primitives (lines and points) that define three-dimensional image. 
See col. 13 lines 15-25. 

18. In regard to claims 76-79, Kaufman teaches a system and method of displaying a 
three-dimensional image, wherein the storing comprises storing the three-dimensional 
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image data having substantially identical z-coordinate information in memory locations 
within one common physical partition of the multiplanar frame buffer (cubic frame 
buffer). See col. 6 lines 20-45. 

1 9. In regard to claims 80,81, Kaufman teaches a system and method of displaying a 
three-dimensional image, wherein the multiplanar frame buffer (cubic frame buffer) is 
located in the three-dimensional volumetric display. See col. 6 lines 20-45. 

20. In regard to claims 82, 83, Kaufman teaches a system and method of displaying a 
three-dimensional image, wherein the first memory comprises a multiplanar frame buffer 
(cubic frame buffer). See col.6 lines 20-45. 

21. In regard to claims 84, 88, Kaufman teaches a system and method of displaying a . 
three-dimensional image, wherein the storing comprises: processing the three 
dimensional image data; assigning memory locations in the multiplanar frame buffer 
(cubic frame buffer) for the three dimensional image data in accordance with the (x,y,z) 
coordinate information; and transferring the processed three dimensional image data to 
the assigned memory locations in the multiplanar frame buffer (cubic frame buffer). See 
col.6 lines 20-49. 

22. In regard to claims 85, 89, Kaufman teaches a system and method of displaying a 
three-dimensional image, wherein the processing comprises performing depth testing. 
See col.6 lines 38-45. 

23. In regard to claim 86, 90, Kaufman teaches a system and method of displaying a 
three-dimensional image, wherein the processing comprises performing multiplanar 
antialiasing. See col. 8 lines 43-55. 
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24. In regard to claim 87, 91, Kaufman teaches a system and method of displaying a 
three-dimensional image, wherein the processing comprises performing alpha blending. 
See col. 10 lines 15-20. 

Allowable Subject Matter 

25. Claims 6, 8, 52, 54, 70-75, are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

26. Claims 92-101, are allowed. 

27. The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art shows an apparatus for generating a three-dimensional 
volume projection image of an object, the apparatus having cubic frame buffer but does 
not disclose a method of assigning a location in the frame buffer for the three 
dimensional image data in accordance with the equation: 

Addr=N.sub.b/p*(x+N.sub.x*y+N.sub.x*N.sub.Y- *z.sub.i) wherein Addr is the assigned 
memory location in the multiplanar frame buffer for image data having coordinates (x, y, 
z), N.sub.b/p is the number of bytes of information stored for each pixel, N.sub.x is the 
number of pixels in the x direction of a display, N.sub.Y is the number of pixels in the y 
dimension of a display, and Z.sub.i is an integer portion of the scaled z-coordinate value. 

The closest prior art shows an apparatus for generating a three-dimensional volume 
projection image of an object, the apparatus having cubic frame buffer but does not 
disclose a method of assigning a location in the frame buffer for the three dimensional 
image data in accordance with the equation: Addr=N.sub.B/P*(r*cosine (theta) + 
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N.sub.r*y' + N.sub.r*N.sub.y'*r* sine (theta)) wherein Addr is the assigned memory 
location in the multiplanar frame buffer for image data having coordinates (r, y 5 and 
theta), N.sub.B/P is the number of bytes of information stored for each pixel, N.sub.r is 
the number of pixels in the r direction of a display, N.sub.y 5 is the number of pixels in the 
y dimension of the three-dimensional volumetric display. 

The closest prior art shows an apparatus for generating a three-dimensional volume 
projection image of an object, the apparatus having cubic frame buffer but does not 
disclose a step of discarding the three dimensional image data associated with a second 
pixel if the transparency information associated with a first pixel indicates that the first 
pixel is opaque, when the first pixel and the second pixel have the same (x,y) coordinate 
values, and the z-coordinate value associated with the second pixel indicates that the 
second pixel is behind the first pixel. 

The closest prior art shows an apparatus for generating a three-dimensional volume 
projection image of an object, the apparatus having cubic frame buffer but does not 
disclose a step of modulating the color information / brightness information associated 
with a second pixel based on the transparency information associated with a first pixel, 
when the first pixel and the second pixel have the same (x,y) coordinate values, and the z- 
coordinate value associated with the second pixel indicates that the second pixel is behind 
the first pixel. 
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Conclusion 



28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tarn D. Tran whose telephone number is 571-272-7793. 
The examiner can normally be reached on MON-FRI from 8:30 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 



number for the organization where this application or proceeding is assigned is 703-872- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov . Should you 
have questions on access to Private PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 



supervisor, Matthew Bella can be reached on 571-272-7778. The fax phone 
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